sysierns nave oeen unaer smay as a means 01 enminciung pmi.umu.iH, and of fissioning actinides and transmuting fission products in order to reduce the longevity of radioactive wastes. In this concept, a reactor that was subcritical—meaning that the neutrons within it could not sustain a chain reaction without outside input—is driven by neutrons produced by a beam of particles from an accelerator hitting a target. In the concepts that have received most examination, the subcritical reactor would have a fluid fuel (either an aqueous slurry or a molten salt) that would be fed continuously out of the reactor, reprocessed to remove fission products, and fed back into the reactor.47
This option is only at the early paper-study stage and cannot be available on a large scale for decades. Both the proposed subcritical fluid fuel reactor technology and its fuel cycle technology are extremely challenging and un-proven. The reactor, for example, would have a radiation flux of order 10 times that in current LWRs, raising serious engineering issues concerning the survival of the reactor materials. Reprocessing would take place within days or weeks after the fuel left the reactor, forcing the approach to deal with unprecedented levels of radioactivity; at the same time, proponents claim that reprocessing losses would be unprecedentedly low. If the estimated performance could be attained, however, such systems could destroy plutonium at a rate (per unit of thermal energy) comparable to those of the other destruction-oriented options and could reach high reduction factors for plutonium inventory more rapidly than many of the other options.
The continuous on-line reprocessing proposed for ABC would offer some advantages in waste reduction and in safeguards against plutonium theft or covert diversion (but again, probably not against open diversion by the system's operators)—shared in varying degrees by other advanced systems that use such reprocessing.
Molten-Salt Reactors. Molten-salt reactors, based on the system explored in the 1950s-era Molten Salt Reactor (MSR) Experiment have also been proposed as destroyers of plutonium. This concept is similar in many respects to the molten-salt ABC, except that the reactor is fully critical and therefore no accelerator is required. Proponents claim that MSRs offer major safety advantages over existing light-water reactor technology. However, like ABC, MSRs would take decades to develop, license, and deploy.
Pebble-Bed Reactors. Pebble-bed reactors (PBRs), originally developed for nuclear rocket applications, have also been proposed for use as plutonium destroyers. Like ABC and molten-salt systems, they are in the early stages of development.
47 Solid-fuel concepts have also been examined but are perceived as not having some of the advantages of the fluid fuel approach.d), it seems unlikely that the development of such fuels for reactors not already designed to use them (the HTGR being the main example of a reactor type designed to employ nonfertile fuels) could provide an advantage large enoueh to iustifv the reauired level of effort.o   o«^   ,,^™=j:«»«ui«     _____   *...   .._i______    ______«.u~_: U.S. Government Printine Office. Mav IQQIVbe reached, doing so would almost certainly be time-consuming, delaying
